Background/Aim: Pre-eclampsia (PE) 
I.Introduction Pre-eclampsia (PE) is a serious multi-systemic pregnancy complication affecting between (5-8 %) worldwide [1, 2] . Generally the diagnosis depends mainly on finding of hypertension and proteinuria after 20 weeks of pregnancy [3] . It considered as one of the major health problems associated with pregnancy and one of the causes of maternal mortality [4, 5] . The prevalence of PE in developing countries ranges from 1.8% to 16.7% [6] . In Sudan there is high prevalence of maternal mortality with PE, and accounting 4.2% of all obstetric complications and 18.1% of maternal deaths [7] . Although the exact cause of PE is not fully understood, certain factors have been attributed to it which includes changes in placental perfusion, with changes in the coagulation system, endothelial dysfunction, fibrin deposition, and platelet activation [6, 8, 9, 10] .
Normal platelets are present in an inactive form in the blood stream and can be activated when became contact with exposed endothelial wall [11, 12] . Abnormal active platelets are involved in the pathogenesis of many diseases with thrombotic components like PE [13] . Platelet activity is correlated with change in platelet volume, the larger platelets are haemostaticaly more active and thrombogenic than smaller ones [14] . Mean platelet volume (MPV), Platelet distribution width (PDW), and Platelet-large cell ratio (P-LCR) are volume measuring platelet indices; which increase during platelet activation.
Platelets indices have been recently used in the prediction, diagnosis, and prognosis of many diseases [15, 16, 17, 18, 19] , being reported as clinically useful biomarkers. The PDW can be a practical tool to evaluate activation of coagulation or thrombocytosis-related disease, and ideal indicators for PE [20] . More recent study have shown that PDW was an ideal indicators for PE [21] . The MPV is the most studied platelet activation marker [22] . It has been noted that MPV increases during pregnancy, particularly in women with PE. Increased MPV occurs before the onset of PE symptoms, therefore, it may be a valuable marker for development of PE [23, 24, 25] . Reduction in platelets count is also observed during the progression of PE, and is suggested to be a characteristic of severe PE [21, 26] .
In Sudan, most the clinical laboratories are not reported/or evaluated the platelet indices because of unawareness about their availability and clinical importance [27] . Thus, the study aimed to evaluate the platelets count and indices in a group of Sudanese pregnant women with PE and compared them with normal pregnancies.
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II.Material And Methods
This case control study was conducted in Omdurman Maternity Hospital-Omdurman during the period of March 2016 to June 2016. Women with pregnancy of 28 weeks or more who visited at antenatal care unit or admitted into the Department of Obstetrics and Gynaecology, were enrolled in the study. Participants (N/87) were divided into two groups; PE group as patients(N/37), and normal pregnancy group as controls(N/50). The Demographic and clinical data of each participant were recorded in a pre-designed a questionnaire.
Patients with either mild or sever PE were diagnosed according to the standard diagnostic criteria. Mild PE was defined as new onset of blood pressure ≥140/90 mmHg, combined with proteinuria ≥0.3 g/24 h. Severe PE was defined as blood pressure ≥160/110 mmHg, serious proteinuria (≥2 g/24 h) and manifestations of multiple organ damage or dysfunction. Patients with pre-existing renal disease, chronic hepatitis, diabetes mellitus, history of anticoagulant drug/oral contraceptive/thrombosis, Immune thropmocytopenia (ITP), known bleeding disorder, and any other disorder affecting the platelets function and number were excluded from the study. Normal pregnancies were all healthy women had a normal obstetric history, with normal blood pressure, and had no proteinuria.
The research protocol was approved by Review Board at Haematology department-Faculty of Medical Laboratory Sciences, Khartoum University. Informed written consent was taken from all participants. General physical and clinical examination was performed at Hospital to obtain information about height, weight, systolic and diastolic blood pressure, oedema, pulse, and else. A 24 hour urine protein was performed as part of routine diagnosis for PE in the Hospital´s laboratory.
EDTA-K3 venous blood sample (3 ml) was collected from each subject, mixed gently, and was sent within 30 minutes of collection for laboratory investigation. Platelets count and platelets indices were performed as part of complete blood count by automated blood cell counter, Sysmex KX-21.
The results data was analyzed using Microsoft office and Statistical software 'Statistical Package for Social Science (SPSS) program for windows version 16. Simple T-test was used to compare the platelets count and indices in the entire study groups. The quantitative variables were presented as mean ±(SD) for each group.
III.Results
Demographic and clinical data of the study subjects are presented in TABLE 1. The difference in age and gestational age among the studied groups (PE and normal pregnancy) showed no statistical significance (P; 0.22, 0.35, respectively). However, there is significant differences in body mass index (BMI) between two groups (P; 0.01). As expected PE group patients had significantly higher systolic and diastolic blood pressure than healthy pregnant women (P; 0.00001, 0.00001), TABLE 1.
There were also significant differences in the platelets indices of MPV, PDW, and P-LCR among the study groups (p; 0.02, 0.03, 0.05, respectively). However, the platelets count and plateletcrit (PCT) didn't vary significantly between PE and normal pregnancy group (P; 0.1, 0.6), IV.Discussion PE and eclampsia remains one of the causes of perinatal mortality and maternal death in most developing countries. Many theories suggested that placental change is one of the critical issue in the pathogenesis of PE [suggested that platelet activation begins at initial duration of pregnancy in women with risk for PE [11] .
This study compared platelet count and indices among two groups of pregnant women; preeclamptic group (either mild or sever) and normal pregnancy. The present study revealed mean platelet counts of the PE group were lower than normal group, thrombocytopenia were observed in about third of the total included cases of PE. Mohammed et al, (2012) analyzed blood sample of 60 cases of PE and eclampsia and found that the platelet counts were lower in PE and eclampsia group than control group. Also they found that eclampsia group had significantly decreased platelets when compared to the control group or PE groups. They observed marked decline in platelets in PE and eclampsia groups and this decline was directly proportional to the severity of the hypertension [28] . Dadhich et al, (2012) also found decreased platelet count in patients with PE compared to normal pregnancy [29] . Mohapatra and associates (2007) included 30 normal pregnant women and 90 pregnant women with varying degree of pregnancy induced hypertension. They observed that platelet numbers were inversely related to the severity of pregnancy induced hypertension [30] .
This study revealed that mean MPV, PDW and PLCR of PE group was significantly higher than normal pregnancy group. These findings were consistent with several studies [29, 31, 32, 33] . Vagdatli et al, (2010) explained that larger platelets create increased MPV, increased PDW and P-LCR [20] .
In this study, some of the included cases of PE either had a history of PE, family history of PE, history of recurrent abortion or chronic hypertension; such confounding factors could be a contributor for risk of PE. Our study had limitations of small sample size; further large scale study should be conducted to evaluate the platelets count and indices in such pregnancies. However, investigation of platelets count and indices might serve as useful biomarkers in predicting those PE patients at higher risk for development of disseminated intravascular coagulation ( DIC).
V.Conclusion
Platelet count decreased and MPV, PDW and PLCR were increased in PE than normal pregnancies.
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